Impact of mitochondria and NADPH oxidases on acute and sustained hypoxic pulmonary vasoconstriction.
Hypoxic pulmonary vasoconstriction (HPV) matches lung perfusion with ventilation to optimize pulmonary gas exchange. However, it remains unclear whether acute HPV (occurring within seconds) and the vasoconstrictor response to sustained alveolar hypoxia (developing over several hours) are triggered by identical mechanisms. We investigated the effect of mitochondrial and NADPH oxidase inhibitors on both phases of HPV in intact rabbit lungs. These studies revealed that the sustained HPV is largely dependent on mitochondrial complex I and totally dependent on complex IV, whereas NADPH oxidase dependence was only observed for acute HPV. These findings were reinforced by an alternative approach employing lungs from mice deficient in the NADPH oxidase subunit p 47(phox). In these mice (which lack a subunit suggested to be important for the function of most NADPH oxidase isoforms), but not in gp 91(phox)-deficient mice (which represent only one isoform of NADPH oxidases), acute HPV was significantly reduced, while non-hypoxia-induced vasoconstrictions elicited by the thromboxane mimetic U46619 were not affected. We concluded that the acute phase and the sustained phase of HPV are differentially regulated, with NADPH oxidase activity predominating in the acute phase, while a strong dependence on mitochondrial participation was observed for the second phase.